
WHAT IS CLAIMED IS: 



A semiconductor material produced by a process comprising 
the" step of : 

melting a noncrystal semiconductor containing therein 
carbon, nitrogen and oxygen at a concentration of 5 x lO" 1 -* 7 
atoms* cm -3 or less respectively by irradiating said noncrystal 
semiconductor with a laser beam or/a light equivalent to the 
laser beam to crystallize said nonorystal semiconductor, 

wherein the crystallized semiconductor has a peak of 
intensity of scattered light at /a. Raman shift of 512 cm -1 or more 
in Raman spectroscopy thereof, 



2. The semiconductorX mg/ierial of claim 1 wherein said light 

\ last©! 



comprises an excimer 



pulse , 



3. The semiconductor material of claim 1 wherein said process 
further comprises /the step of subjecting the semiconductor to 
thermal treatment/ in an atmosphere comprising hydrogen after the 
irradiation . 



4. The semiconductor material of claim 1 wherein the 
irradiation is carried out by excimer laser 



s{5^ A method for forming a semiconductor material comprising the 
steps of: 

forming on a surface/a film comprising a noncrystal 
semiconductor and containii>g therein carbon , nitrogen and oxygen 
at a concentration of 5 fx ^/>y *V/^toms • cm" 3 or less respectively; 
and 

melting said nojaqfrystal semiconductor by irradiating 
said film with a laser b£am or a light equivalent to the laser 
beam to crystallize yche noncrystal semiconductor into a 




crystallized semiconductor having a pe&k of intensity of 
scattered light at a Raman shift of 512/cm -1 or more in Raman 
spectroscopy thereof . 

6. The method of claim 5 further comprising the step of 
subjecting the film to thermal /treatment in an atmosphere 
comprising hydrogen after said mel/ting step. 

7. The method of claim 5 wl/erein said light comprises an 
excimer laser pulse. 

8. The method of claim 5 wherein the irradiation is carried out 
by excimer laser or YAG lasyfer. 



> Si s ^ A method for forming a semiconductor material comprising the 
steps of: 

forming on fa. surface a film comprising a noncrystal 
semiconductor and containing therein carbon, nitrogen and oxygen 
at a concentration pfj 5/ x 10 19 atoms^cm" 3 or less respectively; 

forming £ X protective film comprising a material 
selected from the /grdu^ consisting of silicon oxide, silicon 
nitride and silicorV car6ide on said film comprising a noncrystal 
semiconductor ; and/ 

melting / said noncrystal semiconductor by irradiating 
said film comprising a noncrystal semiconductor with a laser beam 
or a light equivalent to the laser beam through said protective 
film to cryst/allize the noncrystal semiconductor into a 
crystallized semiconductor having a peak of intensity of 
scattered lighjt at a Raman shift of 512 cm" 1 or more in Raman 
spectroscopy thereof . 

10. The method of claim 9 wherein said protective film transmits 
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said laser beam or said light. 

11. The method of claim 10 wherein s/aid protective film 
comprises a material expressed by a formula SiN x 0 y C z where 0 < x 
< 4/3, 0 < y < 2, 0 < z < 1, and 0 < 3x42y+4z < 4 

12. The method of claim 9 wherej/n said light comprises an 
excimer laser pulse. 

13. The method of claim 9 wfceWin/the irradiation is carried out 
by excimer laser or YAG laser) 

14. The method of claim/ sTfurther comprising the step of 
subjecting said film comprising a noncrystal semiconductor to 
thermal treatment in an a/mosphere comprising hydrogen after said 
melting step. 



A thin film trafasistor comprising an activation 
produced by a process comprising the steeps of: 

forming on a surface a/ noncrystal semiconductor 
containing therein carbon, nitrogen /and oxygen at a concentration 
of 5 x 10 19 atoms •cm -3 or less respectively; and 

melting said noncrystal semiconductor by irradiating 
said noncrystal semiconductor /with a laser beam or a light 
equivalent to the laser beam/ to crystallize said noncrystal 
semiconductor in said activ^ion layer; 

wherein said / activation layer comprises the 
crystallized semiconductor sfnd s^fd crystallized semiconductor 
has a peak of intensity oV^c^tered light at a Raman shift of 
512 cm -1 or more in Raman spectroscopy thereof. 
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The thin film transi/stor of claim 15 wherein said activation 
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layer includes a channel of said thin tyk transistor th^r^ 



17. The thin film transistor 
comprises an excimer laser pulse 



15 wherein said light 



A thin film transistor comprising yfi intrinsic or 
substantially intrinsic semiconductor included in a channel of 
said thin film transistor, said intrin/ic or substantially 
intrinsic semiconductor being produced b/ a process comprising 
the steps of : 

forming on a surface an intrinsic or substantially 
intrinsic noncrystal semiconducto/ containing therein carbon, 
nitrogen and oxygen at a concejltr/tion of 5 x 10 19 atoms- cm" 3 or 

less respectively; 

' /l \c or substantially intrinsic 
irradiating said intrinsic or 
incrystal semiconductor with a laser 
to the laser beam to crystallize said 



melting said intri^ 
noncrystal semiconductor 



substantially intrinsic 
beam or a light equivalei 



noncrystal semiconductor^ 

wherein th^ Crystallized semiconductor has a peak of 

intensity of scatter// light at a Raman shift of 512 

in Raman spectroscopy thereof. 



or more 



19. The thin film transistor^ claim 18 wherein said light 
comprises an excimer laser/ 



20. The thin film trans i 
is carried 



of claim 18 wherein the irradiation 
■ YAQ ± t 




